Electronically excited state generation during the reaction of p-benzoquinone with H2O2. Relation to product formation: 2-OH- and 2,3-epoxy-p-benzoquinone. The effect of glutathione.
The reaction between H2O2 and p-benzoquinone proceeds with consumption of both reactants with second order rate constants of 1.66- and 0.77 M-1S-1, respectively. The process is mainly supported by oxygen addition reactions to the quinone resulting in the formation of both 2,3-epoxy-p-benzoquinone and 2-OH-p-benzoquinone. The former product accumulates in the assay mixture without participating in further reactions. The formation of the latter product implies free radical intermediates such as 2-OH-p-benzosemiquinone anion, which supports the generation of electronically excited states upon its oxidation by H2O2, presumably as part of an organic Fenton reaction. The relaxation of the excited state is accompanied by photoemission at 485-530 nm. Glutathione was found to counteract the oxidative aspects of the reaction between p-benzoquinone and H2O2 by a series of processes involving (a) a rapid reductive addition to the quinone with formation of a substituted p-benzohydroquinone; (b) an effective quenching of photoemission, which might be attributed to the deactivation of the excited state by the p-benzohydroquinone-glutathione adduct, and (c) the decomposition of the formed 2,3-epoxy-p-benzoquinone, also by reductive cleavage of the epoxide ring.